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Whence dX^k^ f (//= - r^ )dx- 2x!/dy] -i-(.c« +.'/')« and d F=k' [(■<:'' - //« ) 
dy-2.r>/d.r']-^{x' +!/■')'-. 

<IX_ {x^ -t/*)dy- 2.wlc_ 
Hence ^^ j^ (y^..x*)dx-±vydy ' 

Hence, if ^' ' and y ' l»e the co-ordinates of a point on the curve, the 
tangent at its inverse point may bo 

k-y' \ (.c''-v''^)dy'—'2.r'y'd.v'( k'x 



written 

Also solvwl by a. H. .U. ZEKR 



( _ ^••// ' \ <c'^-v^) dy'--2.v'y 'd.v'V _ k'x \ 
V .r^+y''-)~ (y''-c'i)d.r.'-±c y'd'y'V »'«+/«/ 



PBOBLEMS. 



30. Propased by E. W' NICHOLS, ProfsBBor of Mathemstios in tht Virginia Bfilitaiy Institntt, 
Lexington, Virginia 

fiivcn tlie Ciirdioid ?•=« (1 — co8 6*); find tlic Jirea of its circumscribing s<iuare 
formed by tangents malcing angles of 45=" with its axis. 

31. PropoBoa by S. B E3G0TT, Ann Arbor, Miohigan. 

Through a point O on the produced diameter Ali of a simlcircle draw a secant 
OitiJ', so that the quadrilateral .4BBB' inscribed In the semicircle shall be a max- 
imum. Prove that in this case, the projection of B/f on ^ii is equal in length to 
the radius of the circle. [WOliammn'' s Diff. Cakulu.% 7th edition, p. IHft, Ex, ;?.>.] 



MECHANICS. 



OndneUd by B. P. PINEBL, Eidderi Ms. AU eoatribntlon* to this departasni Bhonll bo Btnt t« him. 



SOLUTIONS TO PROBLEMS. 



12 - Propoi«d by Profauor J. F. W. SOHiiFFIIB, A. M., Hagerttown, Haiyland. 

A horizontal table without weight is supported on three points A, i?, 
and C. A weight TTis laid upon the table, at a point G. If AG=a, 
BG^'by CG'=c,lAGS=*'fi, and lAGC='y, find the pressures upon Ay B, 
and C. 

1. Solution by F. P. HATZ. H. S«., Ph. D., Profeiior of HathomatieB and Astronomy in Now 
Viadior Oollagt, Now Vindfor, Maryland, and L. B. FBAEBB, Weston. Ohio- 

From the problem, we have AB='\/(a*+b* — 2ab co3>9),=»m. Simi- 
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larly ^6*=n, and CB=^p. ^xxt lAOD=^,LGGF^i\ and LBOE'^oa\ 
then, obviously, -a sin ^+J sin (/?— ^)=m. . . .(1), 

csin^+a sin (v— ^)=n. . ..(2), 

and J sine 4-c8in[2;r— (/?+v— <»)]=^ (3). 

Knowing the values of ^, ^, and w, from (1), 
(2), and (3), respectively, we obtain for the presure? upon] 
A, B, and C. 
P^=a[sin(!S+sin(»'-i^-)] TF. . . .(4), 

Ps=Jt8in«+8in(/3-(4)] W. . . .(5), 

and P<7=c[sin'^—sin(/?+ »'—<»)] Tf. . . .(6). 

n. SoMion \j ALFBBD HUMS, 0. B.. I>. S«., Profeuor of Hathematist, UiUTanity of Hiuiu- 
i;pi, UniTonity P. , Uissiuippi, A E. 6BLL, BUliboro, niinoii; ud tli« PB0P08EB. 

Let the pressures at^, B, and Cbe represented by these letters. 

Taking moments about AG, h sinfi.B=c&tn\. C. 
Taking moments about GG, aB\nx.A=—hs,\a{(i+\)B. 
Also, A {■B+ C= W. From these, 

b ~^ \ a b c )' 
Denoting the quantity in the parenthesis by K, we have, from con- 
siderations of symmetry, A— -jv — --W, G= — 7^ W. 

Excflleiit solutlnDR to this problem were received froui O. B. M. ZEBR, and 1'. H. PBILBRICK 

13. Proposed b; 0. E- M. ZERR, A H-, Pmoip&l of High Sehool, SUuitoii, Virginia. 

A man, horso and buggy are going around a circular race course at a 2:-lO 
gait. If tile whole outfit weighs 1500 lbs, radius of course is 500 feet and track Is in- 
clined so that pressure Is equal upon the wheels, find the pressure on the ground due 
to whole weight. 

Solution by the PROPOSBR. 

In the figure, let C, the bob of the conical pendulum, represent tlie 
whole weight of man, horse and buggy= J/i Let r=radius of curve, V— 
velocity per second,/'= centrifugal force. Then CG = m, CE^f. Resolve C(r 
into its components CII perpendicular to, and CL parallel to AC; also, CK 
into its components ^2)= 6'// perpendicular to, and 6'^ parallel to AC. 
Then pressure=P=m cos #-f /sin^?, where (^=OxiC. 

But/=— - , and ^'' = ^ , where h=AO, r^ OC. 

r f, h . J, my ir*-\-h *) 
sm 0= ,, , , i i\ 1 cos "= ,/ . I i.x • • • -/ = 7 ■ 

Now let abc be a section of the road bed; then ahc is similar to OA C, 

ah— a, hc-e, ac=w. Then — —i '-— -= -n— From the triangle 

' ' h w a cos ti 



